Objective To assess 1) the quality of reporting randomised clinical trials in dental (RCT-Ds) and medical research (RCT-Ms), 2) the quality of RCT reports in relation to the journal impact factor, 3) the source of funding, and 4) the quality of RCT-Ds in different areas of dental research. Design Random samples of 100 RCT-Ds and 100 RCT-Ms published in 1999 were evaluated for quality of reporting under blinded conditions with the Jadad quality assessment scale. In addition, correlation between the quality scores and journal impact factor or source of funding, as well as area of dental research were analysed. Results The quality of RCT-Ds and RCT-Ms published in 1999 was generally inadequate. The quality was largely equivalent in RCT-Ds and RCT-Ms. There was no correlation between the quality scores and the journal impact factor or the source of funding. Some differences were found in the quality scores between different areas of dental research. Conclusions The results from these RCT-Ds and RCT-Ms show that most of them were imperfect in the reporting of methodology and trial conduct. There is a clear need to improve the quality of trial reporting in dental and medical research.
Randomised clinical trials (RCTs) are regarded as the most reliable method of evaluating the effects of interventions in healthcare. [1] [2] [3] RCTs are also considered the 'golden standard' for providing research evidence for interventions in evidence-based healthcare. 3 The validity and reliability of trial results are, however, largely dependent on the study design and the methodology in its conduct. Reporting of RCTs has been a subject of concern that has led to an international agreement on how trials ideally should been reported in medical journals, such as the CONSORT statement. 4, 5 This includes a checklist of 21 items related to different aspects of a trial report that are considered important in the publication of an RCT. 4, 5 Jadad et al. defined the quality of a trial, with emphasis on the methodological quality, as 'the confidence that the trial design, conduct, and analysis have minimised or avoided biases in its treatment comparisons' . 6 In addition, the quality of a trial report was given a somewhat different and more suitable definition 'providing information about the design, conduct, and analysis of the trial' . 6 Both definitions relate to attempts to eliminate bias.
There are several scales and checklists available for quality assessment of RCTs. 1 One widely used, reliable, and to our knowledge, only validated quality scale has been developed by Jadad et al. 1, 6 It focuses on the methods for random allocation, double-blinding and withdrawals and drop-outs. The total scores range from 0 to 5 points, where trials with 0-2 points are considered to be of poor quality, and those with 3-5 points represent high quality RCTs. 6 The Jadad scale has been widely used in different areas of medicine, [7] [8] [9] [10] [11] [12] but has not yet found its way to dental research. Quality assessments of RCTs in dental research (RCT-Ds) are scarce. 13, 14 Thus, we conducted this study with the primary aim of evaluating and comparing the quality of trial reports in a random sample of RCT-Ds and RCTs in medical research (RCT-Ms). Secondary aims were to assess the reporting of allocation concealment, the quality of RCTs in relation to the journal impact factor and the source of funding, but also to evaluate the quality of RCT-Ds in different areas of dental research.
MATERIAL AND METHODS

Medline searches
The Medline database (Entrez PubMed, www.ncbi.nlm.nih.gov) was searched for RCT-Ds and RCT-Ms (September 2000), using the MeSH terms: 'dentistry' and 'medicine', respectively, limited to publication year '1999', publication type 'randomized controlled trial', and language 'English' .
Inclusion and exclusion criteria
The RCTs were scrutinised for relevance to dental and medical research, respectively. RCTs covering other research areas were excluded from the study. Moreover, articles that were found during the quality assessments to be non-randomised trials or in vitro experimental studies were excluded from further analysis. The proportion of false inclusions in the Medline searches was calculated.
Outcome measures
The primary outcome measures were the Jadad RCT quality scores. 1, 6 Secondary outcome measures were the reporting of allocation concealment, 15 the relation of quality scores to journal impact factor or source of funding, and the quality of RCT-Ds in different areas of dental research (the main topic covered by the trial).
l Describes how quality assessment of randomised clinical trial (RCT) reports can be used for locating sources of bias. l Shows that most RCTs in dental and medical research were inadequately reported. l Demonstrates a large variation in the quality of RCT reports in dental and medical research. l Shows that the journal impact factor was not correlated with the quality of RCT reports..
I N B R I E F
Sample size
Power calculations with 95% power (p=0.05) in order to detect differences of one point (or equivalence) in the quality scores between RCT-Ds and RCT-Ms gave a minimum sample size of 67 RCTs per group. We chose to randomise 100 RCT-Ds and 100 RCTMs, using a computer-generated random number table.
Randomisation and blinding
The RCTs were randomised and coded by an independent laboratory technician. The laboratory technician also obtained, photocopied in duplicate and masked one copy of each RCT with an opaque black marker pen, deleting the authors names, titles and affiliations, the journal title, country of origin, source of funding and acknowledgements. 6 The technician coded the masked RCTs (computer-generated random number table) and kept the code and the unmasked copies concealed from the authors during the quality assessments.
Quality assessments
A validated quality scale (Jadad scale) was used for quality assessments of the RCTs. 1, 6 The scale includes three items directly related to the validity of RCTs, giving a total score of 0 to 5 points (0-2 points=poor quality, 3-5 points=high quality), described in detail elsewhere. 6 Briefly, when it was stated that random allocation was used, one point was given. One additional point was given if the method for random allocation was appropriate. If an inappropriate method was used, one point was withdrawn. In addition, one point was given if it was stated that the study was double-blinded. If the method for double-blinding was appropriate, an additional point was given; inappropriate one point was deducted. Reporting of withdrawals and drop-outs was given one point if the study stated the number and reasons of subjects who were included in the study, but who discontinued, in each group. 6 The rater (PS) was trained by assessing RCTs that were previously rated with the Jadad scale. 7, 11 In order to ensure the consistency of the assessments throughout the study, all RCTs were rated at least twice. 15 Furthermore, twenty randomly selected RCTs (computer-generated random table) were assessed by both authors to verify the reliability of the scorings, and doubtful cases were solved by consensus. In addition, reporting of allocation concealment was assessed. When all ratings were completed, the random code for masking was broken. No quality scores were changed after this point.
Data analyses and statistics
After the quality assessments, the scores were paired with the unmasked RCTs for analysis of the secondary outcome measures. Journal impact factors for 1999 were obtained from the Journal Citation Reports® database (Institute for Scientific Information). The source of funding was, when stated, registered as 'research or community funded' or 'industry funded', or as a combination of both. Statistics were analysed with SPSS 9.0 for Windows, with non-parametric methods using Kruskal-Wallis test, Mann-Whitney U test, and Spearman's rank correlation coefficient (r s ). P levels below 5% were considered significant.
RESULTS
Medline searches
The Medline searches gave a total of 251 search hits for RCT-Ds and 181 for RCT-Ms. Of these, 100 RCT-Ds and 100 RCT-Ms were randomly allocated to this study. Reports covering other research areas than dentistry (n=5) or medicine (n=1) were excluded, as were reports that were non-RCT-Ds (n=3) or non-RCT-Ms (n=10), or were in vitro studies in dental (n=9) or medical (n=0) research.
A total of 83 RCT-Ds and 89 RCT-Ms remained throughout the study for analysis. Thus, the proportion of false inclusions in the Medline searches were 17% for RCT-Ds and 11% for RCT-Ms. The RCTs were published in 101 different journals and originated from 26 countries worldwide.
Randomisation
All RCTs were reported as randomised, but an adequate method of random allocation was reported in less than one third of the RCTDs and RCT-Ms. An inadequate method was reported in 6% of the RCT-Ds and RCT-Ms. The remaining two thirds of the RCT-Ds and RCT-Ms did not report the method of random allocation (Table 1) .
Double-blinding
Double-blinding was reported in 28% of the RCT-Ds and in 4% of the RCT-Ms. An appropriate method of double blinding was found in 18% of the RCT-Ds and in 2% of the RCT-Ms. Inadequate double blinding was reported in 1% of the RCT-Ds and in 0% of the RCT-Ms (Table 1) .
Withdrawals and drop-outs
A complete reporting of withdrawals and drop-outs was given in 35% of the RCT-Ds and in 44% of the RCT-Ms (Table 1) .
Allocation concealment
Allocation concealment was reported in 13% of the RCT-Ds and in 9% of the RCT-Ms (Table 1) .
Quality scores
High quality scores (3-5 points on the Jadad scale) were assigned for 27% of the RCT-Ds and for 18% of the RCT-Ms. The difference between RCT-Ds and RCT-Ms was not significant ( Table 2) .
The median Jadad quality score was 2.0 for RCT-Ds and for RCT-Ms. There were no significant differences between the RCT-D and RCT-M scores, indicating equal quality (Table 3) .
Journal impact factor
There was no correlation between the Jadad quality scores and the journal impact factor for RCT-Ds (r s =0.140) or for RCT-Ms (r s =0.271). 
DISCUSSION
The median quality scores of RCT-Ds and RCT-Ms published in 1999 indicated an overall inadequate quality. The quality was equal for RCT-Ds and RCT-Ms. The random sample of RCTs in this study contributed 46% of the total number of RCT-Ds and RCT-Ms published in 1999 that were available on Medline. The power calculations indicated adequate sample size for analyses of equivalence in the quality of RCT-D and RCT-M reports.
The quality of an RCT is dependent on all aspects of the study design and trial conduct. A few key features have been shown to have a discriminating effect in assessments of the scientific quality of a trial report. 6, 15 The internal validity of an RCT is strongly related to reporting of adequate methodology for random allocation, double-blinding, patient follow-up and allocation concealment. 1, 15 It has been shown that trials with poor or inadequately reported methodology tend to exaggerate the treatment effects. 9, 16 Empirical evidence supports the view that inadequate random allocation leads to systematic errors in estimates of intervention effects due to selection bias. 15, 16 So far, proper randomisation is the only known way to eliminate selection bias from the trial. 15 In line with Dickinson et al 17 we found that less than a third of the RCTs reported an adequate method of randomisation. Double-blinding is related to ascertainment bias and when lacking, is associated with overestimation of treatment effects. 15, 16 Our results indicated that 28% of the RCT-Ds and 4% of the RCTMs were double-blinded. This record may prove difficult to improve, since in many trials double-blinding is difficult to achieve. Moreover, the smaller proportion of double-blinded RCTMs in comparison to RCT-Ds may be a reflection of differences between these disciplines.
We found complete reporting of withdrawals and drop-outs in about four out of ten RCTs. Reporting of withdrawals and dropouts is mainly related to the number and the reasons for discontinuing the trial, 6 concerning the possible relation of drop-outs to the intervention itself. Ideally all subjects that were incorporated to the trial should be analysed with intention to treat. 2 Trials without allocation concealment tend to overestimate the treatment effects. 15 We found appropriately reported allocation concealment in about one out of ten RCTs. This is a low proportion compared with earlier findings, where about one third of the RCTMs that had been included in various meta-analyses were adequately concealed. 15 This difference is largely explained by the fact that RCTs included in meta-analyses have already passed a rigorous quality control, selecting high quality RCTs.
The journal impact factor is often viewed as a measure of scientific quality, 18, 19 which is why we chose to analyse its relation to the quality scores of RCTs. Our findings indicated no correlation between the journal impact factor and the quality of RCTs. The journal impact factor represents a quota of the number of citations of a journal and the number of citable items during the previous two years. 18, 19 Thus, journals with many review articles or methodology papers have relatively high impact factors and journals in smaller or less active research areas have relatively low impact factors. It should nevertheless be recognised that many journals with high impact factors have a rigorous review process before accepting an article. Although it has been shown that industrial funding may influence the outcomes of a trial, 20 we found no differences in the quality of reporting between industry funded and research or community funded RCTs.
Differences in the quality of RCT-Ds were found between different areas of dental research. These results should, however, be regarded with caution as the variations were wide and the sample size was calculated with respect to the primary outcome measures. Thus, the number of RCT-Ds in each area was too small for meaningful subgroup analyses.
Source of funding
There were no significant differences in the Jadad quality scores between RCTs that were 'research or community funded' (median Jadad score 2.0, n=63) or 'industry funded' (median score 2.0, n=28). The remaining RCTs were funded by a combination of 'research or community funds' and 'industry' (median score 2.0, n=17), or the source of funding was not stated (median score 2.0, n=64).
Area of dental research
The quality scores for RCT-Ds differed between the areas of dental research. RCT-Ds about oral surgery had significantly higher median quality scores, compared with all other areas grouped together. In addition, oral surgery had significantly higher quality scores than periodontics and restorative treatment. No other significant differences were found. The number of RCT-Ds in many areas was inadequate for subgroup analyses (Table 4 .) † Significant difference to scores of oral surgery (p=0.028) and ‡ (p=0.001), respectively, (Mann Whitney U). 'Others' covered; anxiety control (n=1), apnoea treatment (n=1), caries prevention (n=2), mercury (n=1), oral microbiology (n=1), patient records (n=1), radiology (n=1), sedation (n=2), sedation and local anesthetics (n=1), stain removal (n=1), stomathognathic physiology (n=2), tooth bleaching (n=1), traumatology (n=1).
CONCLUSION
Considering our findings, the quality of RCTs was generally inadequate. The journal impact factor may not be regarded as a measure of the quality of RCTs. Furthermore, it seems that the quality of RCTs is not influenced by the source of funding. Differences in the quality of RCT-Ds between different areas of dental research seem to exist, but larger samples are needed in order to draw meaningful conclusions. There is a possibility that a large part of the RCTs with poor quality scores are, in fact, high quality trials. However, it was not possible to evaluate this, due to a lack of information in the trial reports. The importance of adequate reporting of the methodology in the RCT conduct cannot be sufficiently emphasised and the quality of RCTs needs to be improved if we are to practice evidence-based healthcare.
